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CAn LHy fow prassure switch, 5/8 11, was tess
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JHTRODUCTION

Sinusvical vibraticon, random vivration, and ~macharical shock tests wera performed
-a8 a part of thte vualification testing ¢f an Lia ~ripital cocast vent initiotion
pressurs selifch S/R 105, Tusting wis accomglishad a1 the vicrztion aad shock
testing facility of the Ucuglas Dynamics Laburatory, Senta Monica, Callforaia, from
Fabruary 17, *hrough Fabruery 24, 1900,

ad aoneurrently with switeh, $/4 105;
d<“wum+="=‘a‘mcn for testing of switch, S/H i ised in tectinizal.marcrandun

DSYHE-ENY -R304LG-1,

EUEGSE.

% e

The purpese of the tests was To Qtdit‘v the ~paation of the test sypeciran under

the impused envircenmants! condbiions of vibration, mechanical s..ck, and temper=-
sture which si-wlated The unﬂrfluns to be encounteread in flightd,

Tie purposes of Tuis Techpical memcrandum ores Yo dosoribe and d s}
vibrotion and shock portions of tre tests and o dranseit ire

1
shock data chiaianed from the tasts,
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. SWITCH, PRESSURE PART NO.

TEST PLAM LINE
ITEM TITLE

Lo TANK ORBITAL COAST VENT INITIATION

1A67005-507

TECHNICAL MEMORANDUM

} NUMBERI(S)

- TM- DSV-LB-1.E-R=5050

REFEREMCE TECHNICAL
MEMO. NUMBER(S)

M- DSV-LB-FNV-R-5050-1

FAILURE AND REJ.'{ECT}ON REPORT (FARR) TAG

NUMBER(S) AND Cp,)lSPOSITlON

see Page 2.

(USE CONTINUATION SHEET AS NECESSARY)

ENGINEERING R"SOLUT!ONS
AND CONCLUSIONS

bpecinen S/N 104 had
environmental test.

e

« - . v

no out-of~tolerance conditions subsequent to the pre-
see FARR A185930 above for details. Actuation pressures

however, were marginal on tests conducted above the temperature limits of the

.switch.
of the 250 v insulati

Specimen S/N 105 had no out-of-tolerance condition after the initiation

on resistance tests. See FARR A185969 above for details.

Qualification was completed or the 1A67005 507 configuration by using S/N 104
in conjunction with S/N 105.

" (USE CONTINUATION SHEET AS NSCESSARY)

STATEMENT OF
QUALIFICATION

Based on the results
reports, it is the co
pressure switch Part
on Saturn .)-JVB.

-

of Desig. Qualification Tests presented in the attached .
nclusion of the Nouglas Aircraft Company, inc., that
Number 1A6T005~507 is quallfled for its intended use
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Page 2
Qualification Statement
USL

. FAILURE AND REJECTION REPORT: S/N 104 FARR A185930

. -Failure Analysis (Vendor) Insulation resistance tests were performed on
- Pressure Switch S/N 104 by applying 500 VDC between all open contact and

. between all contacts and case (ground). Insulation resistance measure- ,
ments failed to meet the spec.fied requirements. The capilliary tube seal

was removed allowing the 1,25 psia internal pressure to reach atmospheric

pressure. When the test was ngain performed, the insulation resistance
measurements were infinite. ‘'he weldad Joint around the connector was
., machined. off and the connector removed. Solder-balls were found clinging
. to the wires and to the inner walls of the swmtch case. (Ref. FARR
"*fiA-185930) SRR o

‘»'Conclu51on {Vendor) Pressure (witech S/N 10k failed insulation resistance
. due to. solder balls. : :

o Conciusion,(Douglas Aircraft Company, Inc.) Insulation resistance measure-
- ments for pressure switch S/N 104 were infinite when the evacuated condition

inside the switch was relieved. Insulation resistance failure was due: to

- - corona alscharge due to low internal cavity presgure.

- .

Corrective Action (Vendor) The' pressure switch capllllary tube was lengthened
‘and cvlmped in two places before soldorlng

Lorre<t1ve Actlon (Douglas Alrcraft Companj, Inc.) See corrective action

‘5/N 105

FAILULE AND REJECTION REPORT: S/N 105 FARR A185969

‘Failure Analysis (Vendor) 1Inrulation resistance tests were performed on

Pressure Switch S/N 105 by applying 500 VDC between all open contacts and
between all contacts and case (ground) insulation resistance measurements

- failed to meet the specified requirements. The capilliary tube senl was

removed allowing the 1.25 psi: internal pressure to reach atmospheric
pressure, When the test was igain performed, the insulation realstance

e-measuxements were 1nf1n1te. ‘Ref FARR - Al&5969) : -

Conclusion (Vendor) Pressure {iwitch S/N 105 failed due to corona d,scharze

Tand Douglas Alrcraft Company cvertest (500 VDC)

Corrertlve Action (Vendor) Nnne.

Corre«tlve Action {Douglas Aircraft Company, Inc ) Voltage applicafion on

all irsulation resistance tesis were reduced on Part Number 1A6700%-50T,

from 00 volts to 250 volts. The switches were retested usirng the reduced
voltage and met the specified test requlrements.
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The test snecimen was attached to the shoker head, and accelerameters were
mounted as shown on page B4. The acceleromsters were criented as specified on
page Al. . ’

Tests consisting of sinuscidal sweeps, random excitaticn, and shock pulses
were then counducted in each o the Three mutually perpendicular axes shown on
page AZ.

Sinuscidal sweeps were performed at ambient temperature from 20 to 2000 to 20

cps with the frequency changing at the rate ¢f one cctave per minute. Input
levels ware as follows:

FREQUEMCY (zps) LEYEL
20 =~ 250 1.8g (0 - peak)
250 - 950 .000560 inch D.A. Disp.
950 = 2000 26g (0 - peak)

Sinuscidal data were recordsed on osci!lograph charts.
Random vibraticn tasts were perfcormed for each axis in the following steps:

I. The specified scectrum was shaped on the equalizer and the level brought Yo
" I/h power. Adjustments were made as necessary with the use of the individuali
meters in the analy-er.

2. When the satting sppezred satisfactory, a trief full-pcwer run was made,
during which time the signal gonerated by the control accelercmeter was
recorded on & magnetic tape loop and analyzed.

3. When the tape loop analysis shcwaed a satisfactory spectrum (as approved by
.the Task Force representative), the remainder of the full-power run was
completed.

Random vibration tests wore perfcrmed at =559 for a total duraticn of |2 minutes
in each axis. The test specimen was enclused in a chamber bcx, and LNy wos
utilizad by the prime laboratoury to pruduce the required low temperature. Input
fevels were as follcws:

- —FREQUENCY (cps) _LEVEL
20 - 002 g2/cps
o0 - "éoo ' +7 db/octave
200 - 1000 .38 g?/cp;
1000 -~ 2000 <10 db/octave

Random data were reccrded on magnetic tape.
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PRICEDURES (ecntinuad)
Befére the shock tests were parformed, system accuracy-was checked as follows:

{. Horizontal scale (time) accuracy was verified by stendard calibration
procedures during the periodic calibraticn and certification cf the memo=
scone. : .

2. V¥=rtical input deflection {acceleraticon) was adjusted by the insertion of
a calibration signal corresponding to a known acceleration level and the
ad justment of the memcscope potentiometer until the trace coincided with
the desired vertical scale divisicns.

Shock pulses were shaped by 3 wavefurm synthesizer, displayed on a menmcscope,

and photograched by a Polaroid camera. The input level for all axes was as

follows: ’

Number « ¢ « «.e s « « « » « Three pulses per axis

Input Shape . . « . « « o« . Haif Sine Wave
Acceleration « « « o « « o « 20g (0.~ peak)

Duration « « + ¢ o ¢« o « o« « 10 % 2 milliseconds.

FuncTiona! requirements were monitored by the prime laboratory before and after
vibration and shock testing.

RESULTS AMND DISCUSSICN

Sinus~cidal sweep data are presented as plots uf Acceleration versus Frequency
on tie following pages:

AX1S PAGE. NUBER

A A3 through AG

B AlO through Al6 ]
c AlT +through A23

Sinuscidal inputs were within speclification requirements except for momentfary
servo control loss at approximately 00 ¢ps range, rosulting in acceleration
levels In excess of the raqguirad volue during B-axis testing. The momentary

seérvo 1oss was The restlt of a fauity TapaciTar in"the compressor Tats network
within the cycling cscillator. Repairs were made before tosting was initiated
in the next axis.
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RESULTS AMD DISCUSSICN (continued)

TM-DSVLB=ENY ~R5050~ |
Page 5 of 5

Random vibration data are presented as plots of Acceleration Dansity versus

Frequency con the foliowing pages:

AXIS : IYPE
Fqualization Analysis
Control & Response Data
Equalization Analysis
Control & Response Data

Fcualization Analysis

O 0D m > >

Control & Respeonse Data

Time on page AMS

PAGE._NUMBER

A2k
A25 thrcugh A3l
T A32
'A33 through A39
AkO

Alit through AkT

‘Mechanical shock data are presented as photographic plois of Acceleration versus

Visual examination revealed no danage tc the tast specxwen as & result of vi-

bration and SHuCk testing.

)
-2/

ORIGINATCR_ 7 . N\ _79¢ /\(:1/,;
“H. R. Morgan

ATTACHMINTS

Pages Al ihrough A4S

Pageé B! through BS

GS,,,MM

T. J. Sgreno, Section Chief
Acousti€s and Dynamics
Enviraenmenta! Laboratories



‘-‘-f'-.._‘&\‘} a‘

T NO. E_"_:; oy L e

L
(St

o=

al

el

.

A

A

—7’-"\/_5 =

wralopy TAT

T

ANATZS

I\ Sty

¥

—
-l-—.

AN R

e

-

L e e

i
™
e N ._.H?.. - i _A._.
o
i
-4 o
; L e
// / )
3 i
\ N
] <) , _r,a y
~! I
. 3 :
M {] .,,.
IR
A
-
! 4
i

FAN
O T

Mmsanin,

™~
~
@



/2

J :
DOUGLAS AIRCRAFT COHPANY , INC. : -
PAGE NO. (‘ss?
SINUSOIDAL FREQUENCY SVEEP REPORT MO, KED 20 ]
| _ _
SIV-B LHZ TANK ORBITAL COAST VENT
] INITIATION SYWITCH (USL)
‘ CONFIQURATICH --- : :
NOTE... SEE-PAGE 1\ TEST CONDITIONS.... -
FOR PICK UP LOCATION TEST DATEvceacnanns ves 2724768
: AXIS OF EXCITATION.... A
LEGEMD. . PICK UP NUNM3ER ¢ 1)... § 'HB38 <O raTEsb—
. UPSuEEP A PICK UP RESFONSE..csae A
DOWHSWEEP =v-==e INPUT ACCEL.PER PAGE.. .22 72%
1000.0 ‘
~
B 100.0
(v -
o
) A
| H AN
[ /'
b
z 4
53 10.0 ,/
— S
< - ras
o 2
w ™ -~ - it S B - ’——"(
.J - . 4 -
tw
W
&
< 1.0
0.1 ' .
10, 100, ‘ 1000,

FREQUENCY (CPS)



\ : o BOUGLAS ATRCRAFT COMPANY , INC, ’ Aq
v PAGE. NO. e SO
Y .SXNUSUIDAL FREQUENCY SVYEEP REPORT KO SO =
] ) =
SIV-B LHZ TANK ORBITAL COAST VENT
R | INITIATION SYITCH (usL)
' CONFIGURATION === . :
MOTE... SEE PAGE .:‘l_f.: TEST CONDITIONS. ... :
FCR PICX UP LOCATION . TEST DATEseeeascoccncs 2724766
: AXIS OF EXCITATION.... A
LEGEND. .. PICK UP NUKSER ( 2).ve 2 LAT?
UPSYEEP PICK UP RESPONSE.e.es . WA
DOMASUEEP ====-= INFUT ACCEL.PER PAGE.., AT
1600.0
L
100.0
L v ‘
© :
L=
.z
8 10.0
- : ; N
» T
AN
3 == AN
\\ i" 1 \|
w ‘\‘ ‘ \, , ’ .
bt TSI "A\ s ! ‘{
(& T17T \\ P Lo ks -
e
. < 1.0 -~
0.1 :
10. 100, 1000,

FREQUENCY (CPS)
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COUGLAS AIRCRAFY CONPANY , INC,

. SINUSOIDAL FREQUENCY SVYEEP
SIV-B LH2 TANK ORBITAL COAST VENT
© INITIATION SWITCH  _  (USL)

CONFICURATION ===
MOTE... SEE Pace 1 &-

TEST CONDITIONS. v

de

PAGE NO. £ .L
REPORT NO. &5 S0v ot

FCR PICK UP LOCATION TEST DATE.crereeresses 2724768
AXIS CF EXCITATION.... A
LECEND. .. BICK UP KUVBER ( 3)... 3 FABS
UPSHEEP PICK UP RESPCHSE.eenss B
DONSHEEP —===== INPUT ACCEL.PER PAGE.. _£n 2
1000.0 _ ‘
4
-~
" 1G0.0
" pu
(L)
[ 4
z
o 10.0
g
[,
<
o P}
- d
bt i} "5;% !
-t L
NI IP
w ;\ ‘: (1
&) 1 H
(& f :
< 1.0 LR
.?j_’_'_‘lj
- D!H A
30
—_— = ~3 P Lo P _ S 1’—-'—‘:
. 0.1
10. 100, 1000,

FREQUENCY (CPS)



DOUSLAS AIRCRAFT COHMPANY , INC,

- SINUSOIDAL FREQUENCY SYEEP

CONFIGURATION ===
NOTE... |SEE PACE

i

R L

" SIY-B LHZ TANK ORBITAL COAST VENT
INITIATION SWITCH

(UsL)

TEST CCRDIVIONS....

pace no. [l
SRS -

REFORT NO. LSO i

2/24768

FCR PICK UP LOCATION TEST DATEvesvoncooncen
AXIS CF EXCITATION.... A
LECEND... PICK UP NUMZER ( 4) ... & CC97 -
UPSUEEP PICK UP RESFCNSE....s. v B
DOLMNSWEEP == == INPUT ACCEL.PER PAGE.. A\
1600.0
[ an )
160.0
( « —

o 4
L4
-4
o 10.0
| ]
‘F-
<
&
w
)
w
3 '
(&} ,\\_'l\
< 1.0 U T T I 2% o NPT it AV A

0.1

10,

100.
FREQGUENCY (CPS)

jo00.




COUGLAS AIRCRAFT CCMPANY , INC. ‘ -
FasE wo. (Y77

| SINUSOIDAL FREGUENCY SVEEP REFoRI w0
SIV-B LHZ TANK ORBITAL COAST VENT

] INITIATION SWITCH (U3L)

COHFIGURATION ===

NOTE... ISEE PacE () & TEST CONDITIONS....
FOR PICK UP LOCATION . . TEST DATEceceranecnnn .« 2724768
AXIS OF EXCITATION.... A
LECEND. .. : . PICK UP BUM3ER ( 5)e.. §' JC48
UPSYEEP : PICK UP RESPCNSE...s.s =
DOLNSMEER ====e= INPUT ACCEL.PER PAGE.. =5 &
1000.0 .
}
I
=N
159,0 na
" —r -
o -
Qo
&
© 0.0
- ~
—
< 1
m : 3
£ 81
W 1\*1\1
J TR
Fyly we
w 1y [}
e h’ti .
& ,', ] \{ ‘i
2 -H
< 1.0 . AL
s = ot g
- I - Fagitiy
- - > o] yL ~T R l’ \§‘:£
0.1 . )
10. , 100. 1000.

FREQUENCY (CPS)



MOTE... | SEE PAGE

DOUGLAS AIRCRAFT COMBANY , INC,

SINUSOIDAL FREQUENCY SVYEEP

INITIATION SWITCH

CONFIGURATION ===

N >
fer

TEST CONDITICNS...

SIV-B LHZ TANK ORBITAL COAST VENT

(UsL)

]
.wi'

PASE KO.

. ’l"}\ 8\
———e

LoSh
e

REPORT WO. o

FCR PICK UP LOCATION TEST DATEcecarsanss 2/24/68
‘ AXIS OF EXCITATION.... A
LEGEND. .. PICK UP KUMBER ( 8)... & LB14
UPSLIEP PICK UP RESPONSE....se  #1
DOWHSHZER ====-= INPUT ACCEL.PER PAGE.. P
1000.0 i
LY
100.0
Q w
; ey
L
5 |
2 10.0 I
Yo
- 5,;{ -
< TRTTAN
o AYTELA
4 $ W
w E— == Y
.J \‘ [T ]
w At - / 1
L b DS ; s
< 1.0 T
o‘t .
10. 100. 1008,

FREQUENCY (CPS)




DOUSLAS AIRCRAFT COMPANY , INC, ~\ ra
PAGE hO. T L

. - SINUSOIDAL FREGQUENCY SVYEEP | REPORT KO. RLEbt
o 'SIV-B LHZ TANK ORBITAL COAST VENT
o | INITIATION SYITCH (UsL)

i
CONFIGURATION ===

NOTE... 'SEE PAGE [Tx 4. TEST CONDITIONS.... , '
FCR PICK UP LOCATION TEST DATEwessecoessace 2/24/68
v AXIS OF EXCITATION.... A
LEGEND. ., . PICK UP NUMSER ( Th... 7T HB38
UPSWIER : PICK UP RESPONSE.esse . =,
DOMASKEER ~mw=w= INPUT ACCEL.PER PAGE.. V%
1000.0
~
] 100.0
( v —
L
L% 4
z .
© (o0
g
- .’, T
< YA
= Hiww
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! “ T
w 1] :i A y!
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O Lny |:i
1)
< 1.0 1 14 1
‘_‘;:Dg
PRI S SR SR S o 7S b Ty
l, ‘- 3 i
’ MY N AN A
<o ‘I/ LY 7 AN ‘
- 0.1 :
10. 100. 1000,
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DOUSLAS AIRCRAFT COMPANY , INC,

SINUSOIDAL FREGUENCY SYEEP REPORT KO, T, Satta o
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